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Cement and Concrete Sectional Committee, CED 02 


FOREWORD 


This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Cement and 
Concrete Sectional Committee had been approved by the Civil Engineering Division Council. 


In India, Portland cement clinker has been regularly supplied to various independent units ranging from large 
grinding stations to mini cement plants to produce all common varieties of cement used in construction. In view 
of global competitiveness of Indian cement manufacturing, clinker is also exported to different countries. 


At present, the concerned Indian Standard specifications for cement, for quality requirements of clinker, refer to 
the chemical requirements prescribed for cement in the Indian Standard specifications for ordinary Portland 
cement. In view of the increased use of clinker as tradable commodity and in order to provide a common standard 
reference for this material, these specifications are laid down to cover requirements of clinker as a separate 
standard. 


The composition of the technical committee responsible for formulation of this standard is given in Annex B. 


This standard lays down minimum requirements expected from clinker to the used for manufacture of various 
types and grades of cements. However, depending upon the special intended requirements of a particular type or 
grade of cement, the manufacturer may design for appropriate additional requirements of clinker, if so desired 
subject to compliance of the minimum requirements specified in this standard. 


For the purpose of deciding whether a particular requirement of this standard is compiled with, the final value, 
observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with IS 2 : 1960 
‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off 
value should be the same as that specified value in this standard. 
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Indian Standard 
PORTLAND CEMENT CLINKER — SPECIFICATION 


1 SCOPE 


This standard covers various requirements such as, 
manufacture, chemical and physical requirements, 
storage and transportation of Portland cement clinker 
used to produce cement meeting relevant Indian 
Standard specifications. 


2 REFERENCES 


The following standards contain provision which 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreement based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 


IS No. Title 
456 : 2000 Code of practice for plain and 
reinforced concrete (fourth revision). 


650 : 1991 Specification of standard sand for 
testing of cement (second revision) 
4031 Methods of physical tests for 


hydraulic cement 

( Part 2 ) : 1999 Determination of fineness by specific 
surface by Blaine air permeability 
method (second revision) 

( Part 3 ) : 1988 Determination of soundness (first 
revision) 

( Part 5 ) : 1988 Determination of initial and final 
setting times (first revision) 

( Part 6): 1988 Determination of compressive 
strength of hydraulic cement (other 
than masonry cement) (first revision) 


4032 : 1985 Methods of chemical analysis of 
hydraulic cement (first revision) 

4845 : 1968 Definitions and terminology relating 
to hydraulic cement 

3 TERMINILOGY 


For the purpose of this standard, the definitions given 
in IS 4845 shall apply. 


4 MANUFACTURE 


Portland cement clinker consisting mainly of calcium 
silicates, aluminates and ferrites shall be obtained by 
heating to incipient fusion, a pre-determined and 
homogenous mixture of materials principally 


consisting of lime (CaO), and silica (SiO,) with smaller 
proportions of alumina (A1,O,) and iron oxide (Fe,O;). 


5 CHEMICAL REQUIREMENTS 


The Portland cement clinker shall conform to the 
chemical requirements given in Table 1, when tested 
in accordance with the methods given in IS 4032. For 
the purpose, the representative clinker shall be ground 
to pass 150 um IS sieve and tested. 


6 PHYSICAL REQUIREMENTS 


6.1 For checking its conformity, the cement produced 
out of the clinker shall conform to the requirements 
given in Table 2. For the purpose, the clinker shall be 
ground to a fineness of 220 + 25 m?/kg [when tested 
as per IS 4031 (Part 2)] with appropriate quantity of 
gypsum to obtain cement having not more than 3.5 
percent SO3. 


6.2 In order to regulate the quality of clinker supplied in 
terms of its particle size, the purchaser and the supplier 
may mutually decide the accepted particle size 
distribution of clinker. As a general guidance, the particle 
size distribution given in Table 3 may be followed. 


7 TRANSPORTATION OF CLINKER 


7.1 Portland cement clinker shall be supplied duly 
covered in trucks or suitable railway wagons or in ships 
or barges of suitable capacity. The supplier and the 
purchaser shall ensure that clinker is transported in 
environmental friendly manner minimizing dust 
pollution and spillage of clinker. 


7.2 For exports, clinker shall be supplied in suitable 
vessels with covered top to avoid any contact with 
moisture or sea water, supplier shall ensure that clinker 
is transported to water front or loading terminals in 
environmentally friendly manner. 


8 STORAGE 


Portland cement clinker shall be stored in such a 
manner as to permit easy access for proper inspection 
and to protect it from deterioration during storage. It 
shall be stored in proper storage area to protect it from 
entry of moisture or any other contamination; and can 
be stored in covered gantry or silo. If stored in an open 
area, it shall be ensured to place it on PCC floor and 
covered with tarpaulin to avoid loss of quality. 
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Table 1 Chemical Requirements 
(Clause 5) 


SI Characteristic Requirement 
No. 

a) (2) (3) 

i) Ratio of percentage of lime to percentages of silica, alumina and iron oxide, when calculated by the formula: 0.66 — 1.02 

CaO 
2.8 SiO2 + 1.2 Al203 + 0.65 Fe203 

ii) Ratio of percentage of alumina to that of iron oxide, Min 0.66 

iii) CS, percent by mass), Min (see Note 1) 35 

iv) CA, percent by mass” (see Note 1) 3-12 

v) C3S+C,S, percent by mass”, Min (see Note 1) 70 

vi) Total sulphur content calculated as sulphuric anhydride (SO3) percent by mass, Max 2.7 
vii) Free lime, percent by mass, Max 3.0 
viii) Chloride content, percent by mass, Max 0.1 

(see Note 2) 

ix) Magnesia, percent by mass, Max 6.0 

x) Alkali content, percent by mass expressed as sodium oxide (Na2O), Max (see Note 3) 
xi) Total loss on ignition, percent by mass, Max 1.5 
xii) Insoluble residue, percent by mass, Max 1.0 


D Optional. 
NOTES 


1 The tricalcium silicate (C3S), tricalcium aluminate (C3A) and dicalcium silicate (C2S) contents are calculated by the formulae: 
C38 = 4.07 (CaO-Free CaO) - 7.60(SiO>) - 6.72(Al203) - 1.43(Fe203) 


C3A = 2.65 (Al0O3) - 1.69 (Fe203) 
CaS = 2.87 (SiO) - 0.75 (C38) 


2 The requirement of chloride content in the cements to be used for prestressed concrete structure shall be 0.05 percent by mass, maximum. 


A Alkali-aggregate reactions have been noticed in aggregates in some parts of the country. On large and important jobs where concrete is 
likely to be exposed to humid atmosphere or wetting action, it is advisable that the aggregate be tested for alkali-aggregate reaction. In 
the case of reactive aggregates, the use of cement with alkali content below 0.6 percent expressed as sodium oxide (Na2O) that is, 
equivalent alkalies (NayO+0.658 KOL is recommended. Where, however, such cements are not available, use of alternative means 
may be resorted to for which a reference may be made to 8.2.5.4 of IS 456. If so desired by the purchaser, the manufacturer shall carry 
out test on Portland cement clinker for alkali content and report the result. 


Table 2 Physical Requirements 
(Clause 6.1) 


Sl Characteristic Requirement Test Method, 
No Ref to 
(1) (2) OI (4) 
i) Soundness: IS 4031 (Part 3) 
a) By Le-Chatelier method, 10 
mm, Max 
b) By autoclave test method, 0.8 


percent, Max 


ii) Setting time: IS 4031 (Part 5) 


a) Initial, min, Min 30 
b) Final, min, Max 600 
iii) Compressive strength, MPa: IS 4031 (Part 6) 
a) 72+ 1h, Min 16 
b) 168+2h, Min 22 


c) 672+4h, Min 33 


Table 3 Granulometric Composition of Clinker 
for General Guidance 
(Clause 6.2) 


SI No. Clinker Size Proportion by Mass 
mm Percent 
a) (2) (3) 
i) <5 35, Max 
ii) 5-50 60, Min 
iii) > 50 10, Max 


9 MANUFACTUER’S CERTIFICATE 


The manufacturer shall furnish a certificate to the 
purchaser or his representative within ten days of 
despatch of the Portland cement clinker stating that 
the material conforms to all the requirements of this 
standard, giving all test results except for compressive 
strength at 672 h + 4 h, which shall be furnished 
immediately after completion of the test. 


10 DELIVERY AND MARKING 


10.1 Supplies of Portland cement clinker in bulk shall 
be made by agreement between the purchaser and the 
supplier. Each consignment shall be accompanied by 
a certificate bearing the manufacturer’s name or his 
registered trade-mark, if any, the quantity of clinker 
and the words ‘Portland cement clinker’. 


10.2 BIS Certification Marking 


The consignments of Portland cement clinker may also 
be marked with the Standard Mark. 


10.2.1 The use of the Standard Mark is governed by 
the Bureau of Indian Standards Act, 1986 and the Rules 
and Regulations made thereunder. The details of 
conditions under which a licence for the use of the 


Standard Mark may be granted to manufacturers or 
producers may be obtained from the Bureau of Indian 
Standards. 


11 SAMPLING 


11.1 A sample or samples for testing may be taken by 
the purchaser or his representative, or by any person 
appointed to superintend the work for purposes of 
which the Portland cement clinker is required or by 
the latter’s representative. 


11.1.1 The samples shall be taken within three weeks 
of the delivery and all the tests shall be commenced 
within one week of sampling. 


11.1.2 When it is not possible to test the samples within 
one week, the samples shall be packed and stored in 
airtight containers and tested at the earliest but not later 
than 3 months since the receipt of samples for testing. 


11.2 The scale of sampling and criteria for conformity 
shall be as prescribed in Annex A. 


11.3 The manufacturer or supplier shall afford every 
facility, and shall provide all labour and materials for 
taking and packing the samples for testing the Portland 
cement clinker and for subsequent identification of the 
Portland cement clinker samples. 


12 TESTS 


12.1 The sample or samples of Portland cement clinker 
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for test shall be taken as described in 11 and shall be 
tested in the manner described in the relevant clauses 
of this standard. 


12.2 Independent Testing 


12.2.1 If the purchaser or his representative requires 
independent tests, the samples shall be taken before or 
immediately after delivery at the option of the 
purchaser or his representative, and the tests shall be 
carried out in accordance with this standard on the 
written instructions of the purchaser or his 
representative. 


12.2.2 After a representative sample has been drawn, 
tests on the sample shall be carried out as expeditiously 
as possible. 


13 REJECTION 


Portland cement clinker shall be rejected, if it does not 
comply with any of the requirements of this 
specification or purchaser specification, whichever is 
higher. Rejected clinker shall be separately stored with 
proper identification. Portland cement clinker 
remaining in bulk storage at the plant, prior to 
shipment, for more than six months, or in local storage 
in the hands of a vendor for more than three months 
after completion of the tests, may be retested for 
physical requirements before use and may be rejected, 
if it fails to conform to any of the requirement of this 
standard. 


ANNEX A 
(Clause 11.2) 
SAMPLING AND CRITERIA FOR CONFORMITY FOR CLINKERS 


A-1 SCALE OF SAMPLING 


A-1.1 Lot 


The quantity of clinker from the same manufacturing 
unit and offered for inspection at one time not 
exceeding 2 000 t shall constitute a lot. 


The samples shall be selected and examined for each 
lot separately for ascertaining their conformity to the 
requirements of this standard. 


A-2 SAMPLING FROM BULK STORAGE (SILOS) 


A-2.1 Sub-lots 


For the purpose of sampling, the quantity of clinker in 


the bulk storage shall be divided into number of sub- 
lots depending upon the mass of the lot, in accordance 
with Table 4. 


Table 4 Number of Sub-lots into which a Lot is to 
be Divided 
(Clauses A-2.1, A-3.2 and A-4.2) 


Sl Mass of the Lot Number of Sub-Lots 
No. t 

(1) (2) (3) 

i) Up to 100 2 

ii) 101 to 200 3 

iii) 201 to 300 4 

iv) 301 to 500 5 

v) 501 to 1 000 6 

vi) 1 001 to 2 000 7 
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A-2.2 Gross Sample 


The gross sample shall be taken from a sub-lot by 
taking increments at regular intervals when the Portland 
cement clinker is being charged into the bulk storage 
or is being discharged from the bulk storage. If there 
is more than one opening for charging or discharging, 
the increments shall be taken from each opening. 
Increments shall be taken from each sub-lot and each 
increment shall weigh at least 2 kg. It shall be ensured 
that the quantity of sample so collected is sufficient 
for tests prescribed in this standard. 


A-3 SAMPLING FROM WAGONS OR TRUCKS 


A-3.1 This method shall apply when Portland cement 
clinker in bulk is received in wagons or trucks. 


A-3.2 Sub-lots 


For the purpose of sampling, the quantity of Portland 
cement clinker in wagons or trucks shall be divided 
into a number of sub-lots depending upon the mass of 
the lot, in accordance with Table 4. The sub-lots shall 
consist of approximately equal number of wagons or 
trucks. Minimum two trucks/wagons shall be selected 
at random from each sub-lot. 


A-3.3 Gross Sample 


The gross sample shall be taken from a sub-lot with 
the help of a suitable sampler by taking increments of 
not less than 2 kg from 6 evenly distributed points in 
each selected wagon or truck and the mass of gross 
sample shall be minimum 24 kg. 


A-4 SAMPLING FROM SHIPS AND BARGES 


A-4.1 This method shall apply when clinker in bulk is 
received in ships or barges. 


A-4.2 Sub-lots 


For the purpose of sampling, the quantity of clinker in 


a ship or barge shall be divided into a number of sub- 
lots depending upon the mass of lot, in accordance with 
Table 4. 


A-4.3 Gross Sample 


The gross sample shall be taken from a sub-lot with 
the help of suitable sampler by taking increments at 
regular intervals when Portland cement clinker is being 
loaded into or discharged from the ship or the barge. 
Increments shall be taken from each sub-lot and each 
increment shall weigh at least 2 kg, and the mass of 
gross sample shall be minimum 24 kg. 


A-5 REDUCTION OF GROSS SAMPLE 


A-5.1 Equal quantities of the material shall be taken 
from each of the gross sample representing the sub-lot 
into which the lot has been divided and mixed together 
to constitute a composite sample representing the lot 
as a whole. The mass of the composite sample shall be 
about 24 kg. 


A-5.2 The composite sample shall be divided into 3 
equal parts; one for the purchaser, another for the 
supplier and the third to be used as a referee sample, 
The referee sample shall be used in case of a dispute 
between the purchaser and the supplier. Each of these 
parts shall then be placed in a suitable container and 
labelled with full identification particulars, such as 
supplier’s name, lot number, sub-lot number, date of 
sampling, etc. 


A-6 NUMBER OF TESTS AND CRITERIA FOR 
CONFORMITY 


A-6.1 A composite sample shall be tested for all the 
requirements specified in this standard. 


A-6.2 All the test results shall satisfy the requirements 
of the standard to declare the conformity of the lot. 
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ANNEX B 
(Foreword) 


COMMITTEE COMPOSITION 


Cement and Concrete Sectional Committee, CED 2 


Organization 


Delhi Tourism and Transportation Development Corporation Ltd, 
New Delhi 

ACC Ltd, Mumbai 

Ambuja Cements Limited, Mumbai 

Association of Consulting Civil Engineers (India), Bangalore 


Atomic Energy Regulatory Board, Mumbai 


Builders’ Association of India, Mumbai 


Building Materials and Technology Promotion Council, New Delhi 


Cement Manufacturers’ Association, Noida 


Central Public Works Department, New Delhi 


Central Soil and Materials Research Station, New Delhi 


Central Water Commission, New Delhi 


Conmat Technolgies Pvt Ltd, Kolkata 


Construction Chemicals Manufacturers’ Association, Mumbai 


CSIR-Central Building Research Institute, Roorkee 
CSIR-Central Road Research Institute, New Delhi 


CSIR-Structural Engineering Research Centre, Chennai 


Delhi Development Authority, New Delhi 


Engineers India Limited, New Delhi 


Fly Ash Unit, Department of Science and Technology, New Delhi 


Gammon India Limited, Mumbai 


Hindustan Construction Company Ltd, Mumbai 


Housing and Urban Development Corporation Limited, New Delhi 


Indian Association of Structural Engineers, New Delhi 


Indian Concrete Institute, Chennai 


Indian Institute of Technology Madras, Chennai 


Indian Institute of Technology Roorkee, Roorkee 


Representative(s) 


Suri Jose Kurian (Chairman) 


Suri S. A. KHADILKAR 
SHRI RAMAN SADANAND PARULEKAR (Alternate) 


Suri J. P. DESAI 
Suri C. M. Dorpi (Alternate) 


Suri Avinash D. SHIRODE 
Suri K. K. MeGHasHyaM (Alternate) 


Suri L. R. BISHNOI 
SHRI SaurRAV ACHARYA (Alternate) 


REPRESENTATIVE 


Suri J. K. PRASAD 
Suri C. N. Jua (Alternate) 


Dr K. C. NARANG 
Dr S. K. Hanpoo (Alternate) 


Suri A. K. GARG 
Suri RAJESH KHARE (Alternate) 


SHRI MURARI RATNAM 
Suri S. L. Gupta (Alternate) 


Director (CMDD)(N&W) 
Deputy Director (CMDD) (NW&S) (Alternate) 


Dr A. K. CHATTERJEE 


SHRI SAMIR SURLAKER 
Suri UPEN Pare (Alternate) 


Suri S. K. SINGH 


Dr RAKESH KUMAR 
Dr Renu Matuvr (Alternate) 


Dr K. RAMANJANEYULU 
Suri P. SRINIVASAN (Alternate) 


CHIEF ENGINEER (QAC) 
DIRECTOR (MATERIAL MANAGEMENT) (Alternate) 


Suri S. CHATURVEDI 
Suri P. K. Mitta (Alternate) 


SHRI CHANDER MOHAN 


SHRI VENKATARAMANA N. HEGGADE 
Sarı MAnisH Mokat (Alternate) 


Dr CHETAN HAAZAREE 
SHRI MANOHAR CHERALA (Alternate) 


SHRI DEEPAK BANSAL 


SHRI MAHESH TANDON 
SHRI GANESH JUNEJA (Alternate) 


Suri VIVEK NAIK 
SECRETARY GENERAL (Alternate) 


Dr Devpas MENON 
Dr Manu Santhana (Alternate) 


Pror V. K. Gupta 
Dr BHUPINDER SINGH (Alternate) 
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Organization 


Indian Roads Congress, New Delhi 


Institute for Solid Waste Research & Ecological Balance, 
Visakhapatnam 


Lafarge India Pvt Ltd, Mumbai 


Military Engineer Services, Engineer-in-Chief’s Branch, 
Army HQ, New Delhi 


Ministry of Road Transport & Highways, New Delhi 


National Test House, Kolkata 


Nuclear Power Corporation of India Ltd, Mumbai 


OCL India Limited, New Delhi 
Public Works Department, Govt of Tamil Nadu, Chennai 


Research, Design & Standards 
Organization (Ministry of Railways), Lucknow 


The India Cements Limited, Chennai 


The Indian Hume Pipe Company Limited, Mumbai 


The Institution of Engineers (India), Kolkata 


The National Institute of Engineering, Mysore 


The Ramco Cements Ltd, Chennai 


Ultra Tech Cement Ltd, Mumbai 


Voluntary Organization in Interest of Consumer Education, 


New Delhi 


National Council for Cement and Building Materials, Ballabgarh 


In personal capacity (B-803, Gardenia Building, Film City Road, 


Malad (E),Mumbai) 


In personal capacity (36, Old Sneh Nagar, Wardha Road, Nagpur) 


In personal capacity (EA-92, Maya Enclave, Hari Nagar, New Delhi) 


In personal capacity (E-1, 402, White House Apartments, 
R.T. Nagar, Bangalore) 


BIS Directorate General 


Representative(s) 


SECRETARY GENERAL 
DIRECTOR (Alternate) 


Dr N. BHANUMATHIDAS 
Suri N. Kaupas (Alternate) 


Ms Mapuumita Basu 


Mas Gen Asay ANAND 
Suri MAN SINGH (Alternate) 


REPRESENTATIVE 


Suri V. V. ARORA 
Dr M. M. Au (Alternate) 


Suri B. R. MEENA 
Surimati S. A. Kausu (Alternate) 


SHRI ARVIND SHRIVASTAVA 
Sarı RaGuupati Roy (Alternate) 


Dr S. C. AHLUWALIA 


SUPERINTENDING ENGINEER 
EXECUTIVE ENGINEER (Alternate) 


Suri R. M. SHARMA 
Suri V. K. Yapava (Alternate) 


Dr D. VENKATESWARAN 
Suri S. Gopinatu (Alternate) 


Suri P. R. Boat 
Suri S. J. Suau (Alternate) 


Dr H. C. VISVESVARAYA 
Suri S. H. Jan (Alternate) 


Dr N. SURESH 
Suri H. N. RAMATHIRTHA (Alternate) 


Suri Barası K. MoorTHY 
Suri AniL Kumar Dat (Alternate) 


Dr SUBRATO CHOWDHURY 
SHRI AsHok K. Tiwari (Alternate) 


Suri M. A. U. KHAN 
Suri H. Wapuwa (Alternate) 


Suri A K. JAN 


Suri L. K. Jain 
Suri R. C. Wason 
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Suri J. Roy CHowpuury, Scientist ‘F’ and Head (Civil Engg) 
[Representing Director General (Ex-officio)] 


Member Secretaries 


SHRI SANJAY PANT 


Scientist ‘E’ (Civil Engg), BIS 


and 


Suri S. ARUN KUMAR 
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Cement, Pozzolana and Cement Additives Subcommittee, CED 2: 1 


Organization 
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20 Microns Ltd, Mumbai 


Representative(s) 
Suri S. A. Renni (Convener) 
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Suri SuNiL Mistry (Alternate) 


Organization 
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CSIR-Central Building Research Institute, Roorkee 
CSIR-Central Road Research Institute, New Delhi 
Dalmia Cement (Bharat) Limited, New Delhi 


Elkem South Asia Pvt Ltd, Navi Mumbai 


Fly Ash Unit, Ministry of Science and Technology, New Delhi 


Gammon India Limited, Mumbai 

Gujarat Engineering Research Institute, Vadodara 

Hindustan Construction Company Limited, Mumbai 

Indian Concrete Institute, Chennai 

Institute for Solid Waste Research & Ecological Balance 
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Maharashtra Engineering Research Institute, Nasik 
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National Hydroelectric Power Corporation Limited, Faridabad 
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OCL India Limited, New Delhi 
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